SUMMARY & CONCLUSION
A 15 h ozonation was performed on bioremediated soil to remove recalcitrant residual oil. To monitor the survival of indigenous microorganisms in the soil during in-situ chemical oxidation (ISCO) culturing and a functional gene array, GeoChip, was used to examine the functional genes and structure of the microbial community during ozonation (0 h, 2 h, 4 h, 6 h, 10 h and 15 h). Breakthrough ozonation decreased the population of cultivable heterotrophic bacteria by about 3 orders of magnitude. The total functional gene abundance and diversity decreased during ozonation, as the number of functional genes was reduced by 48% after 15 h. However, functional genes were evenly distributed during ozonation as judged by the ShannonWeaver Evenness index. A sharp decrease in gene number was observed in the first 6 h of ozonation followed by a slower decrease in the next 9 h, which was consistent with microbial populations measured by a culture based method. 
Q-1467
This study was supported by National Natural Scientific Foundation of China (No. 40672162 and No. 40730738)  O 3 flow rate-500 mL/min, inlet concentration-44 ± 2.6 mg/L  Ozonatioin time-0 h, 2 h, 4 h, 6 h, 10 h, 15 h . Microarray-based analysis  Soil DNA was extracted by freeze-grinding method (Zhou et al., 1996) . Purified DNA was amplified using a whole community genome amplification (WCGA) method (Wu et al., 2006) . The amplification products were labeled with Cy-5 using random priming method.  Geochip 3.0, a comprehensive functional gene array (FGA), containing more > 28 000 probes covering > 24 000 genes in >290 groups, including functional genes involved in cycling of C, N, S and P, metal reduction and resistance, and in organic remediation, was used to examine the functional genes of soil microbial community. Culture-based method showed population of microorganisms decreased by > 2 orders of magnitude. Table 2 . Functional genes detected, overlap (italicized), unique (bold), diversity indices Fungi were the most resistant to ozone while bacteria were the least. Abundance of all classes of bacteria decreased and significant negative relationships were observed between abundances and ozonation time (P = 0.02~0.04). Deltaproteobacteria which were reduced by 94.3% showed highest resistance while Actinobacteria which both were reduced by 96.3% showed lowest resistance to ozonation. Microorganisms similar to Rhodothermus, Obesumbacterium, Staphylothermus, Gluconobacter and Enterococcus were dominant at all the time points.  Ozone had a big impact on indigenous microorganisms in soil. It will decrease microbial diversity and change the community structure.  Different microorganisms and functional genes showed different tolerances to ozone. No microorganism was found to be completely resistant to ozone.  Soil might provided a shelter preventing microorganism from thorough dying off.
 Most of the key functional genes were still detected after ozonation, allowing a rapid recovery of the microbial community after ozonation.  While ozone had a large impact on the indigenous soil microorganisms, a fraction of the key functional gene-containing microorganisms survived during ozonation and kept the community functional. 
